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M»^v'^-^7 7'(^ (E g 5) tt, jte±^#$tLfcf-^7T5 y- 

fc2*<D^c/hf (omx-xysfTJ $c/ht<£>- (w-*-*) »RI±* 

SrfflV^ct ^«^?#i»^BJb^^C$tlTV^§ [-fe/i/ (Ce 1 1), 8 3t> 
115 9^— (1 9 9 5*F) ; S?*— • irzf • • /M^n v ? — 
(J. Cell Biol.), 15 0^, 9 7 5^-v* (2 0 0 O^f) ; M&m^ 
1 7#, 4 3 9-<-v> (1 9 9 9^)] 0 
t b E g 5 (DitfciHi 1 9 9 5mz? *--y?£}l,m<kmi&$:%^tc£:-g:<D 

nEg 5»x.^fiMcD^^^tLi:fijffl Lfrmmmmm^tshx^z 

(Cell), 8 3^, 1 1 5 9^-v 5 (1 9 9 5¥)L IWGenBank 
accession number :X85 137, NM 0 0 4 5 2 3, 
U3 7426i LX'£&)7 £ —?'<-X\L%m&ftX^Z> 0 thEg5 tfBPtetfS^ 
^77^y^^x/«OEg 5^fflVNfc^tff[7°cr^-7 ? ^^i/X-^-1f • 
^-<>3^/V-T^x5 — •^-7'-f--f^y^-X-^.zi.-ac^^— (P r o c. 
Natl. Acad. Sci. USA), 9 6#, 910 (19.9 9^) ; 

^4$-<tr%X MJ— (Biochemistry), 3 5i, 236 5^<— 5? 

(1 9 9 6#)] fc|BJ*©33fcfc/gV\ *]©IS£JBV<>3&3&$iirfcfc bEg5©N* 

»^^jfflb, e g 5! t cmi-z£4k¥mmft&£xm&mmmmm&£tix^ 

(J. Biological Chemistry), 2 7 6t, 2549 
(2 0 0 1^) ; ^$7. h !)— • /W^-OS?— (Ch em i s t r y& 
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Biology), 9^, 9 8 (200 2#)]. 

t^gt/l"r*f5'-t^'t'fxy'>-X't^' (p r o c, 

Natl. Acad. Sci. USA), 9 9t, 446 (2 0 0 2^), 

US64 1412.1B1], 

(Mo n a s t r o 1 ) [iM^^ (Science), 2 8 6^, 9 7 1^—5^ 
(1 9 9 9#)L ^ft^ft (WOO 1/9 8 2 7 8), 7*WS?>» 

(WOO 2/0 5 7 2 4 4), hV 7 ? yffi^fe (WOO 2/ 

0 5 6 8 8 0), ' S?fc Ko try ^ v 5 ^^ (WOO 2/079149, WOO 2 
/0 7 9 1 6 9) fc£flS$l£$*VCl*;5. 

f7i?7/yyli^i:LtH tg?H^^yf6 (STAT 6) SttteM 
ffitt^>f^!l^7^^7 htfUB$r^5fc©;&Sfc&;h/CV>5 (#§{§ 
2000-229959, WOO 1/5 6 9 9 4), £fc, ^fgtt, ACEP1W 
^fc£fc^-5t>©fcfc&;h/rv>3 (WO 9 3/2 2 3 1 1> 
• /^y^f-f^a • • yf-^T-i (J. Bangladesh - 

Chem. Soc), 5^, 1 2 7^-^ (1 9 9 2^)), f V 

- 1 -ttis mmfck UTfi, *H#frJg6 2 3 5 7 6 2-J§-93jSffl»; Rffltiftt? 

1 0 0 4 2 4 ;rf7^Kny U*-X (Tetrahedron 
Lett.), 3 7#, 3 5 6 9**— 5? (1 9 7 3#) £ ^ , 2&{£g 

^HT-^^bfcg^s^^r-r^^T^T^y 1 Kst&ttfcfcibtL-c 
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(J.Chem. Soc. C h e m. Commun.h 16i, 9 0 1^- 
v 5 (1 9 8 2^) % ^Pf'T^/l/X (Heterocyclesh 2 4^, 2 1 
(1 9 8 6^)] c 

#3838 ^T© (1) ~ (2 8) fcBB1"S. 
(1) -^(1) 

d4 N-N 

oR 2 

»t/v^/k g&t> u< \mm^<omcr )v^r^.)v s g&^> u< {±#g&©m 

x/v^-zk g&t> u< li^g&^S'* n7M/K ttfct< termor y - 

;^fcttiitt< tt#«&©»*at2£&&u R 2 \t^mw^, g&*> l< 

©ffiJRT;^-;K Wftfc U< ft*i*o^^ nr;v^/K g&k U< te#g&© 
g&t>L<f*#g&©»gtS. -c (=W) R 6 K4>, Wtt®*m 

&h L< li^SwV^ p 7/i^/K g*t> U< M:#g&©7 y — /K fKftfe U< 

— NR 7 R 8 <5S# % R^^OtRB^-ifcli^ot, 
TK^Jl^-, g&fc L< tt#gfc©<£»7/l"*/K g&$> b< t±#g&©<6»7/l"$r 
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**6tr#riW-<5K -OR 9 0*^ R 9 «fiife i bb< tt*fiJft©<SiftT^^K 

£IH\k -NR n R 12 {5£<K R^joiTJfR^^-^fc^m^o-C, 

-COR 13 [artu R 13 te*f»?-, g&t>L<te#m&««T/v3r/K fim 
U<li»H7H=/K t^>bt<li*f^©W7M^K 

-nr 7a r 8a (ss*, r 7a ^j:t/r 8a «, zii^timmvR 7 

&£TfR B t®MX*h%). -OR 9A (5fc«K R 9A «HulB(OR 9 iPaT-fca) £fc 

«-SR 10A (5£<K R 10A ^MI2^R 9 i:P»t?fcS) Sr*i"] 

S0 2 R 14 R 14 ttMIBOR 9 i:Il^-Cfc5) St^HtK SfcttR^R 2 ^ 

g&t> L< tt#g&0H£3RT/i'^K U< i4»ol£H7;^=;K g& 
t> b< Mt©a7/^^/w, g&t> b< W^NWfcOi'* P7M/K g&k 

R 4 tR 5 «/ict- (CR l5A R 1SB ) ml -Q- (CR 15C R 16D ) m2 - 

m 1 ftXTfm 2 S|-ifcti|ftoT 0~4©ItSrW, mUm2 ttPI^U: 
Ottifeb-fx R 15 \ R 15B x R^^itlR'^ttl-^fclil/iot, 

Aayy, f^tt<li#fH©®i7;^;K —OR 1 6 [st^k R 16 «tK 
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*tM>L<tt#tt&07y*-/K g&kL<te#g&<Dlgf{fgt£ N -CONR 7B 

-S0 2 NR 7C R 8C (5£<£> R 7C ^<fcTJtR^c^^ ^^ || ^ | EOR 7 :}3a - u . R 8 i .|^ 
mX*hZ>) tfctt-COR 17 (S;*, R 17 ft**JB«s g&fcL<f±#g|fc<0® 

/Vdr^/K g&<£> L< i*#g&<7»^ p 7/1^/K W&h L 7 V *-A> 

=/k g&t l< ra^itift©^ n t/i^^/k g&*> b< tmw&<o7 v -/k g 

lftt>U<W:*«ft©«BUat*s -cor 20 (5£>K R 20 ««^ gmt>L< 

m<07 y -/k g&t> u < tt*tamo«^as, gm^ l < i^gmcD©®^/^ 

TA"*/U7 S y N gm*> IX ft^lt©«7;^;i^7 $ J £fcteg$t> L < 
^fl©7 9 -/VT $ / £fcte-S0 2 R 21 (5*tf» % R 21 «|tf|E(7)R 9 ^ 

-C0 2 R 22 (5£t\ R 22 «|B<DR 17 ^|^^fo5) *&fi}\ £7UiR 15A £ 
R 1 5B t> L < teR 1 50 i R 1 BD ^-^}:^oXSfiIf^ U m 1 * fctem 2 # 

R 1SC *5<tT^R 15D |i•?:tb ; etu-^^-^X^^^UT^<};V^} «r«U R 3 
\±7}<.mm*1Ztc\*-C (=W A ) R 6A (5£tf\ W A &£TfR 6A \±*ft?tlwm<DW 
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ft b UK R 5 # y n /u-e fe 5 i £ , R 4 H3K£*3 «t tJM ^^TJ± ft V n > t?^ § ft 

$k<DT V -frX'fo 5 fl\ £ fc tt R 4 t R 5 #H»fc ft o T 

- (CR 1SA R 1SB ) ml -Q- (CR 15C R 1SD ) m2 - (5£4> N R 15 \ R 15 \ 
R 15C \ R 15D , ml, m2*3it;QH:-ttL-etl/f5lBtPi5t?fc5) £|g-f (l) 

(3) R 5 «i)K(i»ott7;^;K lta<l«o»7 

(4) R 5 ^e&f> u< tt*M^©ry u< ft&m&ommm 
/v-cfcs (i) *fc« (2) ia«©^T^r^y^-i-^^Kfi^*fctt^ 

(6) R 4 ^g&>b b< tt*«JfeOffiJKT;V^/Ut?fcS (1) ~ (5) ©V^fft 

(7) R*&W3MSMTJl'*/\'-VbZ (1) ~ (5) ©V^tb^telBftO^T^ 

(8) R 4 tR 5 Mttot 

- (CR 15A R 15B ) ml -Q- (CR 15C R 15D ) n2 - (5^ R 15 \ R 15 \ 
R 15C > R l5I \ ml, m2*5it;Qtt-ttbmS9IBilR)ft-Cfc5) fc^f (1) 
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(9) R 4 a 5 Ml:/j;o-C- (CH 2 ) ml -Q- (CH 2 ) m2 - (5£<k m 

(10) . Qtm^-hv<\t^WM(07^^\yy^h^ (8) (9) lafto 

(11) R 1 ^ 7 K^^fc«gm^L<fi^am©MT/V^T-feS (1) 
~ (1 0) ©V>i*n^lc|Bil©^T^T^y y- 1 KR*ft*fcH:-t©3fS 

(12) R^tK^^&S (1) ~ (10) <pV^fta»fcfB«©^7^7;/ . 
(1 3) R 2 ^-C (=W) R 6 (5£4\ W&itfR 6 ^ ^mStllB^ll^T* 

&5) -c&s (i) ~ (12) ov^tv^fciB^o^T^T^y y-i-t^K 
(14) R^sgm^ l < mm&v'm.TA'*^ u < ii#e&©{£^ 

^ p T/U^r^T'fe 5(13) IB^W^T S?7 "S V Is- 1 KH*fr* tt-t 

(i 5) R^ea^v^/v-cfes (i 3) m&<D'?Ti?T'Sy 

(16) W3TO£IS**C*>3 (13) ~ (15) (D^-ftlfrKW^V^TisTS 

(i 7) R i tR 2 ^p^i-5^ii^^-^c^oxsm'bt<^m^is 

*«H6Sr^flW-5 (1) ~ (10) ©V^tb/0^|B«©^Te?T)/y ^-1-^ 

(18) R 3 dS-C (=W A ) R 6A 0£4\ W A *5«tT^R 6A ^ ^tb^tbSulB t P 
^T?fe5) T-fc5 (1) ~ (1 7) OVN-f^fcSBttOf TS^T^y >- 1 -tf* 
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(19) R 6A &m&b u< n#ti©ti7/^;K w.&h t < 

o7;V=3f/^fe5 (18) IBlfe^^T^T^y 1 -^v- Kp2»#£fcte 
.(2 0) R 6A ^f£^T7V^r/V-Cfe§ (18) lEg^^Ti^/ ]) ^- 1 
(2 1) W A ^^Jl^-efeS (18) ~ (2 0) <D^~?flMz.im<Dj-Ti?T 

(22) (i) ~ (2 D-ov^-ftv^ES^T^ryy y- i-***/}m 

(23) (1) ~ (21) (D^-fflMmmWTVT^y l/-l-**isVtf§ 

Eg 5mmm 0 

(2 4) (1) ~ (2 1) OV^n^ClB^^T^T^/y 

(2 5) (1) ~ (2 1) OV^tL^fB«(D^T^T^y ^-1-^-^v-m 

(26) (1) ~ (21) ©V^-ftV^lE^^T^T)/^ >- l-**i/h*m 

(2 7) Mg^v^E g 5imM<Z>Mik<Dtclb<D (1) ~ (2 1) OV^^=> 

(2 8) ftffi^J^MitOfctf)© (1) ~ (2 1) <D\,^tLMZ.mH&<D?-Ti?T 
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UT. (I) ■C*£;K,*f&&4fefcft;£fc (I) £v^ c 

HH5£ (I) W#S©S»Kl*5V^T, 

(i) (SiftT/w^/K ©RT^a*^ MT/V^/WT^y^i^iSjRT/W^/V 
7 5 J (D>m.T>V*;VU#b LTI1 fljfctf E«*^f*^^©^^ 1 ~ 1 0 <D 

^vK s e c-^^/K t e r t—'ff'ty^ -^V^K y^^/K ^^-^i/^ 
/K ^=¥vvK ^7°^/K tf^fvK 7^V* £#ifctf S?<&&7 

( i i )"ft»T^^ki um, ^^Mm*fctt^-ii$^o^ic2~ i o or 
(i i ij isa7^=;vt Ufi, «ttfli*fciiMttol!5l}i[2-i oo 
(i v) ^DT^iUft, ^xl«^Sc3~8©^o"t^/k Aftlft 

(v) 7 u -;^^y*5 ir?7 y -^7 ^ / ©7 u ^-/Wt ttii, 

fny^-zK ^f-yy^/K WV7=/i', tv<!)s?A f^y 
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M^it—Aty ^*!J/, ^*!)=/K f-^e/v* 9 -/K fc^etV* 
y i^/K x h 7 1 K n t° V ff7tFo^/y 

i: Kq^y/77=/^^^$)if? ) w, 5mi«BKflts^ m*.&$mm 

6 A©^fttt»#^«*ai3E, 3-8 R©ftas«^ Lfc - «* «-=«ttlfaE*H 

5>tb % JMfrftfctt^K t'P!);K fc'^/y/K 

-f^Vy/K "MJT^IJ/K rh7'/!J;K ^TV*y/K ^y^r/y^K ^-^r 

irVy/K ^fytWJM f-Tv?T.y*y/K ^f-^ryy/K fy^/K tr 
t°y^i?n/w t°y^-/K ^y KD/K y-Yy k y /k -y */ 
v/k ^y^f-yy/K ^yy^=/K ^yy-* 5^vy/K ^y/fry 
y/K ^y^hyryy/w :/y~/K *yy/K -fy^yy/w 3-7-yy=/K 

^y^f-y^K -T-^^y^/K ^yy^Tift^/K 7x/f 

(v i i) i-»fc4ot^§ii5**aaEi tttt, 

'PK <thi mom.mm*z$Mmwmmmmt£ b^s. <t-h 

&£A/et> wc £ < x fliittf l-fojj/K t°n y s?=vk ^A'tf y y > ^^a- 
*yy, t-^yy v^/k t^yeVx e^s^/K ^t^ys^vK r^y 

Tif^^/K T^/y ^-;K KaTi£t°-/K Ko7/y 

~/K 7f7t Rn^y !)^K 7h7t Ko-f y=/K y K y /K >fV 
y Ky^K 1, 3-^tKp^fy^yKD/K t°n y K~/K**^W S$?/K 

(v i i i ) n TiV* UTf^0J;itf^ijffc3~ 8 ©V* a 7/Kwy, 
Aftftjfcte^n^n t'l/y y^DT'f wy, S^n^y^y, y^n-^y 
i^y, y^o^/fi'y, y^a^^yy&^fctfb*^ 7x-uyiLm 

n 
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(i x) /Nnyi/|i7yl mm. ***5,fctf3 »75R©#ig(^*S*i-5. 

(x) S&fei&TA^/K flM&ft»7/v*--;K ff&<&$7Vi^-/K WjU^n 
7/i^/K IWJMBRT/ua*^ f»7;^;i'7 ; itFII^teftT;^ 
;vr S. y fc&ttsg&gi: UTtt, PII-*fcttJ*fcoTfl;fctf«M!fcl -fig^tl 
0^L< (±1-3(0, /NO^y, k-Kn^y ~ho, TS>K, 

am pi— */tt«<co xffii*.KeflHft»c 

kKo^y t^r7> 7^h\ ^7/,-*/^ 

(b) iLTtt, i-$fceifeotm«f»l~30, 

sdWWB»77i'=*i/, 7 5: y llll7^^i/Ji7/^^7 =■ y % 
msiiMiB«mi£^T^=<^e/^tt§a^s (b) tmrnx-hz), 

_ NR 23 R 24 R a8 ^3j:T^R 24 tt«ttb^|Rl-*fcr±SftoT, 
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tt 5 w^wttimMStoTA' =* ^^fcfeit ^ sms ( b ) t pgrt? & s ) , 

g&t> t < \mw$k<o*s? o TVi^/v OKSiftS/* ci 7/^;H^(t5I 
«ttWC«JMB«T/i'3^^K:fe»t5«ft» (b) £PSTfc5K 

*5Sr±ltfE«ftfi»T^3^'>K:i3W-*«ja6 (b) 

ft"?*)*)]* 

-NR 25 R 26 <^, R 25 joi^R 26 tt % P-*fc»oT, 
**JR-?\ t Ko3f^ 7 5 y, 

filulSfimv-^nT/V^W^^SSmS (a) 

S^t> b< li»©»7;^^7 5 y (^|JI«7;^;V7 5 y fc*5# 

L < «#«&©^<6»T /v^T $ J (»«7;^;i^7 ^ y \z. 

b < ft#g&(0«7^3VI' {tm&MTA^WC&tfSg&S ( c ) 
£ L-m, f!l tffS^fC 1-3© 

Anyy, tKn^, ^hn, 7^b\ ^7/, #/U#*$^ 

^^HulSg^^DT/^;Hc*5(t^a^S (a) £H^T-fc5h 

g&t> b < «#gm^r y m.m.w v -Mz&\fz>m®m\mmm 
mTv~Mz.&tfzw&& (x i i) tmmx-hz). 
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#MmM&tetstt&w#& (x i i i) tmmx'hz), 

*g*S»4ff1Sglfe^^PTyv*/W!:*3»t5fi^S (a) tm&vhz). 

-O (CH 2 CH 2 0) n R 27 (5£<K nfil~15©It^U R 27 « 
_ NR 28 R29 R 28 *5j;T/R 29 te, l^-^fctW^oT, 

/V75/ t 

Sg^fiHfilBg^^PT^^/Hc^ltSemS (a) ^P^T-fc 

jft*riiWE«ft^^nT^/ncj8rt.5«feK (a) tmm-z&z), 

W&h L< e»©tt7;^=/P Sf»7;^=;H^*(t 
^g^SfiBtflBgm^^PT/^v^lt^SmS (a) t^iTCfe 

semsttHuiBfi^i/^DT^/v^tt^gms (a) tmrnth 
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a&*> L < te#g&<DT y -/v (^g&T y -/W£*3tt5g&Ste& 
IBSlfeTy-MJ:*5tt5ffifeS (x i i) ipgrc&s), 

lB1l£&M£&&r*£fll&£ (x i i i) tpss-cfcs), 

(a) twim-?hz), 

*/V*:x/W^t3g&Stej!fJiBg&v^ n T/i^/H^ttSgglS 

(a) t^T?*>5). 
g&<bb< te#g&OTn-f/V (^7o^f /WC&ttSg&Ste^ 
!Bg&Ty-M£*5tt5g&g (x i i) t^T-fcS), 

gm^ u< fi^g^coT y (^gmr y -/v*- 
^^/wi^w^ttsg&^temiEg&T y -M^itsg&s 
( x i i) tua-efcs) 

mt> b< »^C77/^^ (i!t7 7;^/Hcfcit^W 
tt&IBgtfeT' y -/WC&tfSg&S (x i i ) t PI«T?*)5) 

(x i i i) tmrnttoz)]. 
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-CONR 30 R 31 (Stf, R 30 ^oJ:t;R 31 ^ ; etl ; etlMfBR 28 *5j;^R 2 
-S0 2 R 32 Kt, R 32 te 

&m\ZMmmW*<'?nT/\'*MZ.#>V5W$k& (a) ^IWI^-Cfe^), 

%w&&teMmw^>?*Tji'*Mz.tetf?>w.W!:& (a) tisia-efc 
%m&mmmwwi:i<'?vTfr*Mz#ttz>w&& (a) tmig-efc 

5tt^S«IBSm^^oT;^^^nj-?,fi^ (a) ^fTCfe 

fBg&Ty^w^tsems (x i i) ^gg-efcsh 

^g^£HMKe^>^nT/^WJ:*3^5*mS (a) ^ITCfc 

_ NR 33 R 34 R33^j- tj;R 34 { ^ tvm | { j| SR 28 ;te J- UtR 2 

- N + R 35 R 36 R 37 X - (^q^ R 35 ^j;t;R 36 f±P-^fcl^^oTi£ 

si7;u^;v^tK * tc }$ r 3 5 1 r 3 6 & met % mkm^ t * o 



16 



WO 2004/111023 



PCT/JP2004/008374 



ttt&sasiJM©RT/v^/H!:*3ftsiSiftS (c) fcpgrc&ah 

g&t> u< y -)v (mm&T y -Mc#vzm&&ffl&em&T 

})-Mz#rtz>m&& (x i i) knm-ebz). 

-COR 38 R 38 fi 

liiEIM7;^;H^lt5I^S (c) il^irCifcS), 

^s«tuiBS^MT;v^/v^*5tts*ms (c) tmmx-hz), 

^S«ttria*m»T7U^H^^tt^g^ (c) £Pirt-&3h 

«&*>L<tt#*|fe©7y-;v («&7y wH£:fctt5gm»3:&lEg - 

m^*»^*5^5gm* (x i i i) ^srcfcsh 
&g«liu1Bg^&7/v*/Wc:fctt5g&g (c) iPJft-cfcS), 

g»t> u< ri*aifeoT y -^^-v- osstfer y -/v^v^&ttsg 
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, ir&mmimmmz&tfzmMm (x i i i) tmmxhz) 

-CONR 39 R 40 (f£sK R 39 &&TfR 40 \*Z:tlZtlfjiimR 2a te£TfR Z9 t 

-S0 2 R 41 W^, R 41 te 

g&t> U< f4^gmo«T/V^r/V (^g&MT/l^/M£*5tt£g&g 
fiHUlES«^T^=3r/V^$3(t5SmS (c) ^fTC-feS), 
fim , bt<«#a^{S^T^^/v (^g&MT/i^-/W;:*5fj-5g 
mSteMlBg^i&T/i^/Wei&ttseglg (c) tmmxhZ), 

^s«tuiamm«T7v^Kcjoftsm^s (c) tmmxhz), 
ms(ifffBg^®0T^^r/v^jo^?.gms (c) tmmx*hz>)s 
&Ty-;W£*stf5g&s (x i i) tmmvhz), 
temmmztevz^m (x i i i) tmmx&2>) s 
^Sf4tfri3gm«r/v^;v^*5^§gms (c) tmmxhz) $-tz\* 

— NR 42 R 43 (5£4\ R 42 ^J;^R 43 tt^tbmBUiaR 28 j3«t^R 29 t 

*m-f)\ *tc\zR 25 tR 26 i)mmirzmm*t-mzftvxm&t>L<te# 
m^ommmm^m-r^ (mmm-t^m^t-m^^xm^^mmw. 
mmmztertzm&mmmum$.mmmK&ttzw.&m (xiii) tmmxh 
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-CONR 44 R 45 (5^ R 44 ^3<};U?R 4S ^ttmi{FlBR 25 ^<3;^R 26 i:^ 
-COR 46 Kt, R 46 fi 

\*w!mm&&mT;is*Mz.lsttZ>m&& (c) £|i=r|«-e;fc5K 
fcmfBg&lg^T/i^/Mc&ttSg&K (c) kmm-?3bZ>), 
teftriEg^&i&T/i^/Wc&ttSg&S (c) 

y-zwcfcttsgma ( x i i) kmmx-hz) -ztcK 
mm&\z.&tfz>w&& (x i i i) tmmxhz) 

-COOR 47 (5fc«K R 47 fiBfrlBR 46 <!:lll^-efc5), 

-S0 2 R 48 Ktf> % R 48 f£ 

IMU< f±#g*fe©i£R7/i'*/i' (Kg&^T/i'*vM;i*3tt5g&£t±fl& 

fBg&^r/v*/vte*5tt5gft£ (c) fcPI|fc-C&5), 

g&t>L< Ii»©tt7/^^;v (0Eg&^T/i^=/Wc*3tt5glfe£ 

ttiiffiBitjftffijRT/w^/wfcfejtsgifeS (c) tpiST?ab5), 

fiMKg&fS&T/v^/WcfettSgglK (c) ^ftTNfcSh 

g&fc L< tt#gifc©S^ d T^MfVl' (Mfci*^ n 7/l"¥;WC:i3tt5g&X 

^BufBg^MT/v^wcfc^t'Sgms (c) tmrnx-hz), 
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mmm\z.mjz>w&m (x i i i) tmm-vhz), 
\mmwmmT/i>*Mz.&ttz>w]m (c) tmrnxhs) -£tc\* 

_ NR 49 R50 R^jsi^R^li^timitrlBR'^i^R 2 ^^ 
-OR 51 D£f\ R 51 tt 

iBK^wr/v^/v^jo^^fi^ (c) tmmxhz), 

(4mf|BSmMT/V=3r/HC$3^Stt^S (c) £ Pjg-CfcSh 
fiHulBS«i^T^^^^^^«^ (c) £H»?£>5K 

V-MzWf?>W&& (x i i) £IH£T?fc5K 

-COR 52 (5£*, R 52 fttiilBR 48 t^T'fc5)> 
-S0 2 R 53 (5£"K R 53 fittfl5R 48 i:W-efc5) £fcte 
-SiR 54 R S5 R 56 (5£<K R B \ R^^il^R^ftH-^fctt^^o-C, 
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-SR 57 (5£«f\ R 57 «Hfr|BR 51 <b^T^?>), 

-N + R 58 R 59 R 60 X- R 5 \ R 5 \ R^Kk-aXteZMtlffimR 35 . 

R 3 \ R 37 #£VXbmmX'hZ) ftif^fctf fcftSo 

«T;^ J 4 frit**/ ^ fflRT/WJ J A )V7 X J , teH7/l/3^^jHSl7^ 

7 fra**/* fr#=i /W7^ /*3,tt^{£^77W^/^/i'*=>'KO<g;^7/V'^/^^ 
M7/l"5r^/K ®^7^^r=/K ^ n7;v^W^n^yil ^fc^ti 
lu|B^MIB©^7/^/W(i),»7;^-;W(i i),»7/^/Ki ii), 
i/^PT/V^V (i v) ^it^P^y (i x) t^itfc!), t Kn*i/«jJMft 
JKT/W=^^ 7$yiW7/V^^^ <ftjR7/U3*->1WMSa7/l/3*^ 
t Kn df-i/«ftiS»77^V7 57s7$y ggH£^7/V3W7 5 J *5<fcUMfc7 
A'**i*WSM6&TA'*A'T 5. S(D7A'*uyW&tts mWmcr^JV (i) <o 

^Ufc7y-7V, 7!)-;m^ 7U-^^r^*^=/V'*5«tTj!7n>f/KDT 

«-7-fc-|»lCJ5to-C^*^5*W»aEtts. ZWetitmr V—fr (v), $$1$ 
S(vi) *5J;«^1--5^^i:-^^oT?F^$^m*^S (vii) 

(x i) ium 0d*.tf&*&7~i 5©7 7;^;K Afcttlntt'O'^/K 7 

( x i i ) g&7 y -/K g&7 V g&7 y -/V7 5 / *5.fcTfltifc:7 

ny>\ k Kp^V, -ha, i/7 7, 7iH\ 

g&t> u< rt*jiJftoteiR7^^ (^g^M7;u^/v^*3^5g^s^Btria^ 
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fE^PT/V^/HcjotfSa&g (a) 

g&t> t < h*i»o7 y -a- (^g&7 y -/vtfcrtaifti ( d ) t ltk, 
fcr*#ifc o xwatiRMUk i~3^ 

. ad^, t Ka^r^ 7$ A 7iH\ ^7;,*;v^ « 

/wc&ttSfflfeS (d) fcPirefcsh 

-COR 61 K"f> % R 61 ft 

HtufBi/^PT/V^HCfe^^g^S (a) iSHI-eife*), 
^1E^P7/V*/Wc:fctt5g&£ (a) kft&VbZ), 

tttWE^or^/HJi^JtsttijaE (a) tmrnx-bz). 
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-COOR 62 (5£t\ R 62 teilulBR 61 ^i§-efc5h 
-OR 63 [5£*K R 63 te 

^BUlS^^dT/V^/HC^^^SmS (a) iPJilTifeSh 

y-zw^ttsg&K (a) ina-e&sK 

fi&fc t< tt*f|ft©79^^ (^g&77/^/W;i:fctt5g&£teMlBg 
&7y--/W£*5tt5g&S (d) fcPircfcS) 

g&>b L< te#g&<D^!f9t« (^g^fffM£:fctt5*&£«fEg&7 
JJ-/Wc*5W-5«gU6 (d) £|is)»T-&5) 

-SR 64 (5*;*, R 64 {itulBR 63 iM^foS), 

— NR 65 R 66 D£*, R 6S *5<fctfR 66 i3s Pj-*fcttS*oT, 
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w.^?vT/]'*Mz.m+?>w®& (a) tmmx'hz), 

ttMlBi^oT/V^/M^ttSg&g (a) tH»C'ifc5h 
\mWs?uTfr*Mz.%>tf2>W&& (a) 
«:IWB^nr>w^/Hci8|t««ftS (a) tmmx>&Z>), 
ttWV*n7/V*>WC:fett5ejfc£ (a) fcPUfcTM&SK- 
tfeSttMSB^^oT/V^WCfcMtSSiftS (a) fclWCfcSh 
;W£:£tt3S&^tttuiEv'^ o T^/Wc&ttSgmg ( a ) 
y-zHifcttSS&g (d) fc|P!*nNfc$), 

g&^>L< fi^«moTy;i-^;v (^*&T7/v*/Wc:fctt5E&£tti!ifiBg 

jfery^wcisttsssis (a) ^grt'fcsh 

y-Mastfzm.&m (<d fc^gre&a) 
«ft©**aa*»i«i-* § » * -* jc * o -caws $ *i* ems 

*«K:»^5«ftSttlWBTy-A't*»t*«feK (d) ^^T-fe5)], 
-CONR 87 R 68 R^^i^R^tt^tb^tlBUfSR^^i^R 66 ^^^ 
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-S0 2 R 69 [5**, R $9 tt, 

iB^^oT/v^Kcfe^se^s (a) tmmv&z>)s 

teM!BV*nT/v*/W£*stt5g&g (a) kmmx*&%), 
teffifB^nT/i^/M^t^M&S (a) £IHfgi?fc5K 

nmm^^nT^M-mif^m^M (a) ^grrj&sh 
t*pfe^ ^ o r /v^/vfc *s »t 5 ( a ) t mmx*& s ) , 

g&*> L< te#g&<7>7 y (^g&7 y -/H£&tt5g&gf*MfBg&T 
y-zWcfcttSHtfeS (d) twimx-hz) -&lt& 

— NR 70 R 71 (jS*. R 70 *5i:t;R 71 ^ttmMiBR 65 *5«J:Tj?R 66 i:^ 

<£JR7/i"¥/H&ltfh {£$7/v^;K ffii&T/i^^K ^^PT/v^btJI^ 
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=-;V (i i i) s ^P7;l/^ (i v) *3J;^/Na^^ (ix) tm^Xh^ ^ 

wmrv-^ (v), rnmmrn (v o, p^i-6^^t-^^oT«^tb 

5»gtS (v i i) -&X.X$T : 7}V*;v ( x i) tP^X^^o 

(x i i i)mmmm^^m^^mu^t-m^^x^m^Mm.^ 

\\&m (i) o^s^^w^tis&te, m^\mmmh\m^^m^n 
(i) <Dwm¥mm®£frz>Witttom.bvx\z, m*.tffflm, 

^nnta^ (i) (Dmmz\z^xmwirz> 0 

l/±i/7> (Protective Groups in Organic 
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Synthesis), (T. W. Greenes) i?ay-^5 

- • 7VK • tyX-^ya-^Wry K (John Wiley&Sons 
inc.) (1981^)] fciffc/Si^rifcJ:^ nfflb&Ho&W&t&Zkifi 

R 3 R 3 



(5£(K R\ R\ R\ R 4 *5i^R 6 fi-tti^etbKf|Bil^iSB-(?fc5) 
ib^#> (I) <b##> (II) ^ flitil^np^y, *fc£©ja£fc* 

- 7 8 °C~ 1 0 0 1C©M©?^T\ 5 4 8 R#»3-f 3 w£fc<fc 9#5^<b 

3. SUSfettfcfflttx fc^fe (II) KttVX, ^L<l41~100^i, 

«t r> m * l < » i ~ 4 s *js v > e> Ks. 

Ib-S-^ (II) tt^Tl^tltS 2-12 fcto i i 5o 
»2 

*b^ (i i) <v?hs R 2 ft7kmm*. w&hv<tei¥w&<D&mT/i'*^ 

( I I a ) ft, ^3IO*ifeT? LmZ-tfV*— tfl" • • ^toW * U y * • >T 
hV— (J. Heterocycl ic Chem.h 2 1t, 59 9^<— *J 

d 9 8 4¥) ten tnzttftbKmKXs x&m (iii) hKc&m dv) 





(i i) 



(i) 
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2»<b, K&m (v) fcft-cjBi-rs^itf-esa. 

R< R 4 

>=0 + H 2 NNHCSNR 1 R 2a >- ^=NNHCSNR 1 R 2a 

R 5 R 5 

» 

(III) (IV) (V) 



R 6A COX 1 *fctt (R 6A C0) 2 O 
(Via) . (VIb) 



COR 6A 

RS^VSf , 
R 2a 

(I I a) 

2 8 # m&-r % &$m=f- t -m m * o xsm t> u < 

$!{i£&3 

-fb-a^b (i i) (Dbhs R**5itFR 8 38S|Ri— c\ -cor 9B (5£«k R 6B tefu 
ie<dr 6 -efes^feCi i-b) Ht^«aafei-e#6>*t<5ft:^|i»(v) 

(D5*>R 28 ^7K*il^i?fc^jb^ (va) tfc-a^ (vie) Sfcrnte* 

(v i d) a»e>, ^j©^jfe-c [0»j;ttf Jvv • ar-f • ^y^7r^ • >r 

^•h>\> > y-fyzESf-j (J. Bangladesh Chem. Soc), 5^, 1 
2 7^—5? (1 9 9 2#h ^-V—^/V- Irf'Hr- • h y- (J. 

Org. Chem.), 4 5#, 1 4 7 3^ (1 9 8 0#), 
2 4 3 9 3 0 It if] * fi-ttl b K:* t TSiti- SrtmS, 
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R 6B COX 1 (R 6B C0) 2 O COR 6B 

R 4 N (Vic) (VI d) r4 N-N 

>=NNHCSNHR 1 *~ 1 ,R 1 

COR 6B 

(Va) (lib) 

«£4 

tt&m (i i) (Oo%s R 2 t^mm^xh^), r 3 ^-cor 6B (5t*, R 6B 
ttfnat^-c&s) ■efcs-fbs* die) r* % »3aafe3"c»feti/6^'&* 

(I lb) 3JtoiSKU:oTt)»3grt-*r;i:^-ct5. 

COR 6B COR 6B 
r>4 N-N t R 4 N-N 

COR 6B H 
(lib) (lie) 

tt&to die) -fb-g-fe (lib) ^ m*.t£&, ^^/-/k r-feb^h 

ttft^ft (I I b) fc*tU »*l<ftl~20 0|i, £ »90*b<«l~l 0 

$bWb-a-fe» (lie) (4, OTo*5fefcJ:oTt)»3fi-t-«ii^-et5o 
fb£4fe (lie) \ts tt&Vll (lib) fc, #|xJ3V*/-/K t e r t-:/* 

5 2 4 r#«si-5 £ £ m * im* £ £ s. »55$ wta^ ( 1 1 b ) 
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QC&m (I I) <&5*>x R 2 ^-COR 6 t&^ R 3 ^-COR 6e &frs 

ife4t-ff)li^M (i i c-a) frb, nk<Dj:mz£<oXhmig.~rz>z.btfx* 

COR 6C R 6 COX 1 *fcte (R 6 CO) 2 0 COR 6C 



(Ile)il, tt&m (I I c-a) S\ IKa^-C^/tfiT-feb^ 
T"feh=MJ/K N, N-^^fM;>A7$ b\ n n p< *^ft ifo 

(DMAP), «tf!)!>Afi^©#ST, (VI e) Sfcttte 

(V I f) £ s - 1 0*C~1 5 0Xwm<DM&X\ 5#W~2 41$MRj£gHt: 

(vie) *fcrifc£* (vi f) tt, Wti^K(ii~2 0SI, J: 00 



fb-g-tl (I I) ©H, R 2 dS-S0 2 R 14 T'&>9, R 3 #-COR 6c ffc» 
» (I I f) tt; mfe2*fcttSBfiife4"C#fett5^^ (IIc-a)H, 
iiti^^^il, 14*, 1 8 0 3-?-S> (&#$c5fe£*t 1 9 7 8#) ft 




(Vie) 



(VI f) 




(I I e) 



mm e 




R 14 S0 2 X 1 
(VII) 




SO z R 14 

(I I f) 
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c£<t\ r\ r\ r\ r 6 \ R^&xtfx^tzti^tiimbmmx'ibZ) 
mm 7 

it^m (II) ©H> R 2 ^-NR u R 12 l?fe!), R 3 i5-COR 6A X^Mb 

( i i g) w\ yf^ry • i?*—1-A' • *~f - t-^xhv — 

(Indian J. Chem.), t^^a^B, 3 1 B (8) ig\ 5 4 7*<~-& 

(1 9 9 2^) ^is^o^fe'e^fc« ; e^wcT#feti5{b^ (v i i i) & 

MZ-t£<4 "</*t 4 7 y • V*c—f^ •*^-4r57MJ- (Indian J. 
Chem.), Wi/ayB, 3 1 B (8) & N 5 4 7*<~5? (1 9 9 2^) % 
7*7* ■ t/V7 7- • TV K • = V • TV K • if • V Wry K • V 
y (Phosphorus Sulfur&Silico n&R elated 
Elements), 12 2t, 3 0 7^-v> (1 9 9 7#) fc JffcBtt©^'? 

R 6A COX 1 £fcte (R 6A CO)20 COR 6A 
R? (Via) (VI b) _ 4 N-N 

>=NNHCSNR 1 NR 11 R 12 K \/ \\ R 1 

R* r^s^n 

NR 11 R 12 

(VIII) (I I g) 

C£4\ R\ R\ R 5 , R 6 \ R^^i^R^ri^mHUfBtl^a-C-fcS) 

MjfeST^fe^S-fb^ (lie) ©5^, R'WtKttMoia 

*=/K b < \mWk<D*s9 n b < f*#E£&©7 y 

fciiEtfet<l^ltOlilS-Cfc5|^ (He-b) li, ieaafe5T» 
btlZik&M (lie) W5*>R 1 ^7k*JI^-C$>5>(k'a^ (I I e-a) fab. 
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COR 6A 



R 1a X 1 
(IX) 



COR 6A 



\ 



\ 





(I I e-a) 



(I I e-b) 



(Ile-b)tt, ffcg* (I I e-a) flliitfN, N-^^/U* 

4b£t® (ix) i-ioMv^»©»M©«% 5#W 
~ 2 4 i i IU 9 #5 i t ^-Ct 5. f S^iWb^i ( I x) ft, 
\Y&m (I I e-a) KttLX, .-?rti€H0*U< 0 0^#*5j;t^l~ 1 



-fb-g* (i i) ©5^ RH^imm-xihMY&m (i ih) « % m*M** 

y (Phosphorus Sul fur&Si 1 ico n&R elated 
Elements), 12 2#, 3 0 7^~i> (1 9 9 7^h t^'^Dtf 
(Chem. Ber.h 12 3t, 6 9 1^-^ (1 9 9 0^) ^i*tIBt©M 

SOt&i o 

te^fe (I I) 0>5*>x R 2 *5«tt;/*fcttR 8 ^-t*L^*U-C (=S) R 6 *5£ 
tf/*fctt-C (=S) R 6A T'fc?.^# (I I j) tt, ±IBfi3itfe2~9T?# 

bttS^-a* (I I a) (I I h) ©5*>, *iv?^#JSi-5R a *5J:t^ 

/tfcttR 3 ^tim-COR 9 fej;0!/tfclt-COR 6A T'fc5|b^ (I I 



§SBi?£9 
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m*.tt. tt&m (i i j) tt> ib&to (iik) h/i^v, t°y^ 

y^=.;V)-l, 3-v^T-2, 4-i?ftXft^#y-2, 4-v ? ;*/K7^ K (n 
-yyXH;Lawesson' s reagent), Hft!)^i?t, 

M#Jtt, ft&Gl (I Ik) fcl*tLt\ ^U<ttl~50^ 

A, ±U0*t<ri2-~i oMSfcjBv^ai,*, 
1 

ffc^ (I I) ©5*>, R 3 ^-COR 6 -Cfe«9 N R^R^^Sa*!^ 

3tfe2*fcf*K5ilfe4t?^6)tb^b^ (Hn) H, ftOlS^io-CfcKJi 

R 1b 

COR 6 COR 6 HN:r! " C v 0RB 

R ^X* r?V^ 
(I I n) (I I p) (I Im) 

m 

(v i D tmmx*h<9, m&ir%&mm*k-mKte<>xMi&£hzmjmmm 

(Ilm) fi % (I I p) Sr. WKii^PO^^ N 

, n-v'^wmt^ Kfc£©^K:*?^fcJ8&-K fl^-fc (x) £-10 

^-200 'CoMoafttf, 5 #fS~ 2 4 «rWRiSS*5 r. i: J: 19 #5 - b &X- 
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fttSm (X) f±, ft&m (lip) rabT, &£L<tel~2 0 O^ft, 

ft:ib\ ^WfrtffcSflS^* (I I p) ft> flS^lfe (I I n) frh, mx.\Z>T%l3 
;l/.3> a =iy-i/3y (Chem, Commun.h 8^, 8 7 

*tc, smtvx, dim) w\ mmzsx'&bfi^fc&m die) 

<D 5 *k R 1 ^7k!fliT--T?& 9 % R 6 tf$/V7$**y/UmXW&£ titers* Sl^mx 
foZ4k&%> (I I e-c) frb, mx.\t*/i' J t*y*-*yyyji;vY 
(Synthes i s-Stuttgart)\ 5^, 4 2 0^— (1991^ 

$f>wb-a-#i dim) K N ib«a* die) ©5^ R^fcmm+xtb*), 

R 6 fr^v?yxm&£frtcT/\<'*/i<mxhZ>4k&® (Ile-d) 093.fi 
ffH^b^^m> 14«, 117 Wb«*^tt, 1 9 78¥) fciffclB 

(I D'OH, R 3 ^-c (=S) R 6A -Cfe!9, R^R^B^fSft 

a ) ft, fc^fc (Ilm) fl>$>±!BSB68i 1 0 t mH\C LTSBSTS £ t 6 0 
COR 6 CSR 6 



0£t\ R»\ R 2 \ R\ R 5 $$£T$R 6 \ttti?timBkmmxhz>) 

fc*5ttSR\ R\ R\ R*1Ztz\*RSfc<a1Zft5>tmm<D&m*, 

7^7^- ^-Vg yX (Comprehensive Organic 
Transformations), R. C. yn-y$ (Larock)^ 
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(i 9 8 9f) %¥\mm<Djfmi t-tttt%tit>\zmKxft*> z.ki>t*%z 0 

•MS** 5 ^*^* (i) Sr#sr.i#-e*5. 

as, mttatii, mm, mi*. i&ks wm, w&&, mma*? h??7j- s 
(i) ©*K:ri, tnw, mfajifttis naEUtt^*^ 

( I ) ©tt«rlfc#Ufcv*i #; ft-g* ( i ) as£<0^-c#&;h,5*g-fc:tt, 
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R ! 



R' 



COC(CH3) 3 COC(CH 3 )s 



CH2NHSO2CH3 



2 
3 
4 
5 
6 



COC(CHs)s COC(CH 8 )3 



COC(CH 8 ) 8 COC(CH3) 8 



(CH 2 )2NHS0 2 CHs 



(CH 2 )3N(CH2CH3)2 



COC(CH3) 3 COC(CH8)3 CH2NHS0 2 (CH2)2NHCH 2 CH3 



COC(CH 8 )3 COC(CH 3 )3 



(CHsshNBb 



6 COC(CH3) 3 COC(CH8) 3 (CH 2 ) 2 NHCO(CH2) 3 N(CH 3 ) 2 



ftWimi : t ttljl»HCT 1 1 6 ^i-^J#5gPl*^tt 

HCT 11 6$Ufr (ATCCff :CCL-247) £lxl O^/r^/V 
<Dm&X9 6 V=z^4?v*'(#—7l'-h C*^tfcM, 1 6 7 0 0 8) 
£L7c 0 ^7°l'-h&5%^m#*^^^-*-|*lT-3 24B#r^*b 

ifc*^ XTT {3' - [1- (7i=^7^y*;^=;v) -3, 4-rh7/ 
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yt>^] -\f7s h**s-6-~hn) so-vyxfrfrymi-b}) ^AtK^J 

tl (Sodium 3* — [1— (phenyl aminocarbonyl) — 
3, 4— tetrazolium]— bis (4 — m e thoxy — 6 — 
nitro) — benzenesulfonic acid hydrate)} 
WXS&B&fc ' PJyyyxTj V ? M±M, 146501 5) £5 0 m L 

L s ^^^n7°1/-h^«gH- (/^^-7^ KttM.Mo d e 1 5 5 0) £fl?V\ 
490nm£655 nmW«|^»lfe 0 IfflM^mttfi 5 0%lt« 

§MGi 50 -e/Ttfc o - 

G I 50 <D&m%m : #*^/KD4 9 0 nm-?«ft^£>6 5 5 nmVW&yt 

G I 50 ^ L'fco 





GI 50 (Mmol/L) 


1 


0.13 



nmM2 : Eg 5^^^J"t-^)Pl^^ (1) 

mm^^ftt hE g 5m^W(Dmmtxm (c e 1 1 h 8 3i, 11 

5 (1 9 9 5#)] ^#^{dU-C^1-^o H i s ^^^N^tgfe-a-U 

fc^firt hE g 5 S-Mt-S^^aD^'f/l'^^S podoptera fru 
g i - p e r d a (7.^K7°T7 V JV^fV?) (S f ) 9mA»t«$^ 
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E g 5 (OAT P a s e iSttOSOStt:*:** • v^-r-^/V (The 

EMBO Journal), 1 3t> 75 l^—S? (1 9 9 4*#), 7"tiV- T-f 
^ • a-y • If • • T#T • iff • iM^y^-X • ^ • If • a 

•jr/ify Y'T^y-yiV - if-? y# (Proc. Natl. Acad. Sc i. 
USA), 8 9t, 488 4^-^ (1 9 9 2 mi ^##^UT«1"5o 2 5 m 
mol/L tVyi^yN, N' -fc^ (^-^ ^/V^^K) (PIPES) /K 
OH (pH 6. 8), lmmol/L l/y^jj n-;Hf^ (2— T5 7^ 

^/Voi— tvI/) E9g£g£ (EGTA),. 2 mm o l/L .MgCl 2< lmmol/L 
^thWh/KDTT), 100m g/mL £ iXjjiLfif T;K/ ^ ^(B S Ah 
5|i.mol /L !) ^^rir/V (PbcI i taxel), 2 5 jti g/L 

-^y y (Tub u 1 i n) (-fyf YXtrfrYlsfa ^^D^#fTL2 3 8), *5 
J; 1^2 00/zmo 1 / L ME S G s u b s t r a t e ( 2 -T ^ y - 6 JV 
h—7 —tf-jv? vy } J ^IM' K) (^^a^^D-^Xt, #*P^# 
tE-6 646), lU/mL yU^^l/t^K*^!l7^ (Pur in 
e nucleo— side phosphorylase) (^E- W-^r a7 w T^n 
#*n^#-^E- 6 646)Mg S^^iilfn^PifcSM* 
ISS5W-5. L;/tfWfc^«:£ifRj£**«: 9 6 -!)x/^i/>- h 

tc^-r^c mmBu&tis ovx^ o&mmte-tZo atp a s em^ommt^ 

536 OnmiDPB^U-f!) 1 -^ l/*a7- T^-T 

Sp e c t r aMa x 3 4 0PC 384 ) XmfetZo Eg5W*^W 

#«ET^©K3fe«Sr 10 0%, Eg 5 ^#$TW^^lETt©t)tg^ 

fttRM3 Eg5l**fcm*£ll*Wft (2) 
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(Biochemistry), 35^, 2365 (1996 50 ] UTHJfeLfco t b Eg5 

*-?-h**<<l'$:ft$Li-Z>-77X$VZWmU *JMBL21 (DE3) 

Ufc 0 25*C^* L, OD^^ 0. 74 {C&o7cB#,&-?, 0. 5 mmol/L 

Eg5 (D ATPase Stt^iJ^«»[^i/^ • (EMB0 Journal), 13 ^, 

751^-^ (1994#), yp^-V-r^^X-^-lf •t^3t/k'7*9 f 5 - • 
Or-f • -»M a^>v— X • *7 - • T v K • V - •TtVfi (Proc. 
Natl. Acad. Sci. USA), 89 #, 4884 ^-^ (1992 ] VXMMVtc, 
&SD 2mm<Dmfc*Hni't£ 0 25 mmol/L fc'^y^N, N' -If* (a.*^*/V 
jfcl'fife) (PIPES) /K0H (pH 6.8), 1 mmol/L ai^V^^J) 3-/1/^^ (2-TS 
y ac^/uaz— • r/V) mtif® (EGTA), 2 mmol/L MgCl 2 , 1 mmol/L >^tfW b — 
7W (DTT), 5 Mmol/L /^D^dMr/V (Paclitaxel), 167 ng/mL Vi/Skf^T ;Vzf 
(BSA), 41.7 Mg/mL ^a— (Tubulin) (1M h^/V h ^*L, 
TL238) , 333 n mol/L MESG substrate (2-75/-6-^ 7° h - 7 
-^^/vyy ^D^f--r K) (^U^ay^o-^Xtt #*n;7*#-^E-6646), 
1. 67 U/mL / yy^^^t^K^^^Dy 1 -^ ( Purine nucleoside 
phosphorylase) (^l^^-^n-^fr, # * n E-6646) *3«tl/1.33/z 
g/mL t h Eg5 ^-^-K^-r^M^p n B^b«^$tb5^ A &H§4Lfco 25 
mmdl/L f^^^N, N' - br* (ai^ y^yV*^) (PIPES) /K0H (pH6.8), 
1 mmol/L ifl/y^!J3-;Hf^ (2-TS y az^rc— r/V) EgfH (EGTA), 2 
mmol/L MgCl 2 , 1 mmol/L i?f*^M h— ^ (DTT), 5 m mol/L ^ D *3Mr;V 

(Paclitaxel) ifcitf 2. 5 mmol/L ATP B SrfiMbfCo A 

£ 96- **/U:7V— ^^71^45 /zLTo^UTto ^BSr^T, 
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hftfcft&ztitcmm a tmsu mm^^m^Ltc 0 msmi&tt 3o°c 

"0 30 ^r^«bfc 0 ATPase ffit£<D^il£&5 360 nm WPJbfcg&TV- Y V - 
OeW^^X'W*^ SpectraMax 340PC 384 ) T*$!l£bfc 0 Eg5 £&T> 
l*lMb^»#£TTcD!M£& 100%, Eg5##£T, i«b^##£T©ra 

i^osatHM^ti-iu ic 50 Lfc 0 . 

te-g-fe 1 , 3 *3 <£ It 6 liigS^t Eg5 (O ATPase ^te&PI# U IC^flt 
(3 5 Mmol/L^TT-fcofCo 

^© (i) $.itte*(Dmm¥mm®istizm.\t, ^ojtmmt^ 
t**m^xm&x%z> Q 



40 



WO 2004/111023 



PCT/JP2004/008374 



fc£fc,fc!>JlftS# % ISSp©!^, fifcAiAfcfc*K llU^of o. oi~ 
1 000mg,^L<(40. O5~5 0 0mg©«\ 1 0 1 Elfcl^UMaH: 

■£1-5. »fRrt«:#j!c^©*ftpS:#©»^ % IMA-A3t)0. ooi~ 

10 0 OmgJIKlJO. 0 1~3 0 Omg^— B— |Hl^VNLfc|llS:-^i-5d\ 

hmjss i ###09 xm v n b tiz> •? xx \ >mtfs.#mx * h a- oh-nmr) 

270 MHz *fct± 300 MHz XM^ZtltchOXh t) , fl^Mfefc <fctf$!|£&#K: ict 

mmmi at&m d 

###| 1 X^btlZ>4k&%) 1 a (300 mg, -0. 66 mmol) n n ^ ? ^(10 mL) 

WU, Ott^tfc. r(D^{Cm-^PDii^S#^(182mg, 1.06 mmol) 
SriP^., t0fJOfilT'5ffl|#lf; o KJ»^tK(10 mL)£&£\ 
;K25 mL) T?J4ffl Lfc&, ^ii^^P^TR*^ h U * (10 mL) % &fpJ&: 

JES*Lfcfc % mtt:2--7ns*;-A>1$£Tfifr (10: 1) (32 mL)*» 



41 



WO 2004/111023 



PCT/JP2004/008374 



85%)&#fc 0 

'HNMR (300 MHz, CDC1 3 ) 5 (ppm) : 1.-30 (s, 9H), 1.44 (s, 9H), 2.93 (s, 3H), 4.42 
(dd, J = 3. 3, 13.8 Hz, 1H), 4.71 (dd, J = 11. 1, 13. 8 Hz, 1H), 5.88 (dd, J = 
3.3, 11.1 Hz, 1H), 7.10-7.12 (m, 2H), 7.36-7.42 (m, 3H), 8.21 (br s) 
AP-MS(m/z) : 493 (lf+Na) 

mmm2 ut&m 2) 

2 Ti# t>flZ>tt&tfo 2 a (80 mg, 0. 17 mmol) *5£tf m - p vM^M-^M 
(35 mg, 0. 21 mmol) £J3V\ MMM 1 t TOt- UT^IEjb^ 2 (74 mg, 89%) 
tc 0 

'HNMR (270 MHz, CD 3 0D) 8 (ppm) : 1.25 (s, 9H), 1.46 (s, 9H), 2.93 (s, 3H), 2.99 
(m, 1H), 3.12 (m, 1H), 3.23 (m, 1H), 3.53 (ra, 1H), 7.13 (m, 2H), 7.30-7.43. 
(m, 3H) AP-MS (m/z) : 483 (jf-1) 

mmm3 at^m 3) 

#%#| 6 T?# t>tlZ>fc&y>> 6 a (102 mg, 0. 190 mmol) *5 X Xf-m -fun oi^E§ 
^(34. 3 mg, 0. 190 mmol) £JlV\ MW\ 1 t m$k\Z LT^lH-fb^ 3 (67. 7 mg, 
64%)£#fc 0 

AP-MS (m/z) : 477 (MM) 

%mu 4) 

#%F!|8-e#^>^^'(b^8 a (27.0mg, 61. 2 mmol)*5 XXFm-f n ni&£S# 
® (10. 6 mg, 61. 2 mmol) £JBV\ M1&M 1 £ PUSt LT^|B'fb^4 (20 mg, 85%) 

*H NMR (270 MHz, CDClj) 5 (ppm) : 1.04-1.13 (m, 3H), 1.27 (s, 9H), 1.38 (s, 9H), 
2.61-2.93 (m, 2H), 3.00-3.33 (m, 2H), 3.36-3.57 (m, 2H), 4. 01 I* 4. 05 (2 
Xd, J =13.0 Hz, 1H), 4.58 *3 £tf 4. 60 (2Xd, J = 13. 0 Hz, 1H), 7.20-7.41 (ra, 
5H), 7.95-8.00 (br s, 1H) 
AP-MS (m/z) : 528 (M*+l) 

mmi5 ixc&® 5) 
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1 2imL>1nZik£to 1 2 a (74. 8 mg, 0. 170 mmol) & £tfm- 

* n P ifigeJ&§|fc(29. 3 mg, 0. 170 mmol) &/BV\ HJt#] 1 i LXW§lik& 
m 5 (36. 5 mg, 41%) ^T^x i LT#fc D 

J HNMR (270MHz, CDC1 S ) 6 (ppm) :1. 30 34 (2xs, 9H), 1. '42 j3 J: ft 1.44 (2xs, 
9H), 1.44-1.46 On, 1H), 1.69-1.75 (m, 1H), 2.83-3.06 (m, 2H), 3.09-3.27 (m, 
2H), 7.00-7.08 (m, 2H), 7.20-7.40 (m, 3H) 
AP-MS (m/z) : 421 (M*+l) 

mmm6«k&m 6) 

&%Ml 5X-®L>tlZik&V0l 5 a £4 mo 1 /Lift*»-ffi|xf/l4fiR 
-e«kST5 £ J; Q'&btb?>4k£V!) 15a ©£gfc£(30 mg, 0. 056 mmol) tm- 
2 O Pffl&&ffR(12 mg, 0. 068 mmol) £JflV\ HJfefiJ 1 EJESfc; LT^lBft-B^ 
6 (10 mg, 34%) £#fc„ 

J HNMR (270 MHz, CDC1 3 ) § (ppm) : 1.29 (s, 9H), 1.31 (s, 9H) , 1.80 (m, 2H), 2.23 
(t, J = 7.2 Hz, 2H), 2.26 (s, 6H), 2.35 (t, J = 6. 8 Hz, 2H), 2.54 (m, 1H), 
3.14-3.35 (m, 2H), 3.82 (m, 1H), 6.68 (br t, 1H), 7.19-7.40 (m, 5H), 8.08 (br, 
1H) 

AP-MS (m/z) : 520 (M*+l) 

SkT<D&%M 1 ~ 1 5 -Cft&tbSJb-g* 1 a ~ 1 5 a (Dffim&W, 3 m^i~ 0 
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R 3 
\ 




mm 
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#* 


R 2 


R 3 


R 4 


l 


1 a 


COC(CHs)8 


COC(CH 3 )3 


CH2NHSO2CH3 


2 


2 a 


COC(CHs)3 


COC(CH3) 3 


(CH2) 2 NHS0 2 CH 3 


3 


3 a 


COC(CH 3 )3 


COC(CH3) 3 


(CH2) 2 COOCH 3 


4 


4 a 


COC(CH 3 ) 3 


COC(CH 3 ) 3 


(CH2) 2 CH20H 


5 


5 a 


COC(CH 3 )3 


COC(CH 3 ) 3 


(CH2) 2 GHO 


6 


6 a 


COG(CHs)3 


COC(CH 3 ) 3 


(CH 2 )3N(CH 2 CH 3 ) 2 


7 


7 a 


COC(CH 3 ) 3 


COC(CH 3 ) 3 


CH2NHS0 2 CH=CH 2 


8 


8 a 


COC(CH 3 ) 3 


COCCC&Os 


CH 2 NHS0 2 (CH2) 2 NHCH 2 CH3 


9 


9 a 


C0C(CHs)3 


COC(CHs) 3 


(CH 2 ) 3 COOCH3 


1 0 


10a 


C0C(CH 3 )s 


COC(CH 3 ) 3 


(CH2) 3 COOH 


1 1 


11a 


COC(CH 3 ) 3 


COC(CH 3 ) 3 


(0112)3^0000(0113)3 


1 2 


12a 


COC(CH 3 ) 3 


000(0118)3 


(CH2) 2 CH2NH2 - 


1 3 


1 3 a 


C0C(CHs) 3 


COC(CHs)3 


(CH2)2NHCOOC(CH3) 3 


1 4 


14a 


COC(CH 8 )3 


COC(CH8)3 


CH2CH2NH2 


1 5 


15a 


COC(CHs)3 


COC(CH 3 ) 3 


CH2CH2NHCO(CH2) 3 N(CH 3 )2 
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##m. la) 

XSl 

2-7^7tf7xy ymmme. 10 g, 35. 5 mmol) o o * * ^(60 mL) 
fc^U hy^^/VT^^(7.56 g, 74.9 mmol)^Px.fc 0 i OtUlft 
*PU ^W*^p!) K(2.84mL, 36. 5 mmol) &tia^ PJiSjTC 5 £WHf 
M"C2l*M«#tfc. £0£»l7k, lmo 

fee »*&*nD*/UA(5iiiQfc:SW$*, *£iS&»&U 2- 

?7WM/*=/Kr $ >0 T-fe V(4.58 g, 57?0£#fc o 

IS2. 

±fBT?#btlfc2- {*?-A'XA'*—A'7%S) T-fe h 7^/^(4.58 g, 20.2 
mmol) t ^-fe ^ %/W*i? K(l. 84 g, 20. 2 mmol) £y * / -;V(30 mL) Ltc 0 
£ <DtmKM.m (0. 1 mL) frill ttt 1 5 t < mW Ufc 0 (30 

^TfflSifrLfcfc, (fcflfcUC, 2- (^^/V^/^=/PT^y) 7tf7x/y=f 

;Hr 5 iJ/W* y y (3. 08 g, 51%) 

Ig3 

±|E-C#^tbfc 2-0* ^/^/UjfcrWT $ / ) T-fe h 7 1 y >=^Mr $ 
/^yV(1.31 g, 4.36 mmoD^ri^^PPy ^^(5.0 mL)t^^tx tV^p^/v^p 
yK(2.10g, 17. 4 mmol), hT9 S?^<1. 38 g, 17. 4 mmol) SrJDx., 5 BftQft 

wltc 0 Rizmz. 2 m o i /Lymiti- h v v ^frmmztox., mm^/^x^m 

(ST^^/n -^*-jf^= i / 2 ) ycxnm U 8«&fb£& i 

a (1. 81 g, 91%) £^fc 0 

r H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 3.98 
(dd, J = 5. 3, 13.8 Hz, 1H), 4.64 (dd, J = 8. 5, 13. 8 Hz, 1H), 5.10 (br dd, J 
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= 5.3, 8.5 Hz, 1H), 7.25-7.39 (m, 5H), 7.93 (br s, 1H) 
AP-MS (m/z) : 453 (MM) 
###12 Ut&to 2 a) 
XHl 

*$^*JV*1/T^ F(0.476g, 5.00mmol)£N, K(10 
mO^^U 6 0%7Klff{b^>y !7 A (0.275 g, 5. 00 mmol) £Anx^ tK^TT* 2 
0 £mW.W UfCo RfoWfc t°^"7 ^ y 1/ (843 mg, 5. 00 mol) ^^JPx., 

^-(^nn/jvWv/y ^y-/v=2 o/DmrfllitU 3- (^^^;v*=/v 
T^7) ^nft7i;> (240 mg, 21%) £#fc„ 

###J 1 (DXg 2 £ Pi^tC LT, ±|ST'#btLfc 3 - (7 f/V^;U*^/k7 5 7 ) 
*7u \?ir7^; >-(388 mg, 1.71 mmol) jo J; Tff-j-te 5; #/W^ K(156 mg, 1.71 
mmol)^£>. 3- (^^W^^/VT^ /) 7°n t°^7^ 7 5 #/W^ 

y>(219 mg, 45%)%mc 0 
Xg3 

1 <^)Xa 3 t Wimz LX s ±|BT'#btbfc 3 - (7 ^/V^/U^-/VT 5 7 ) 
/nft7x; y=5 L ^-fe^^/W^y>(200 mg, 0.696 mmolK t'^p^^n!) 
K(342/zL, 2. 78 mmol)*3«tt^t°y ^^(219/xL, 2.78 mmol) $HBjb"g-$> 2 a 

(218 mg, 86%) £#fc„ 

l H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 1H), 
2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 
(m, 5H), 7.97 (br s, 1H) 
AP-MS (ra/z) : 467 (tf"-l) 
#Mfflj3 (ik-fr® 3 a) 
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1M1 

S # K (3. 86 g, 42. 3 mmol) J—fls (50 mL) XlW& Lfc 0 £ <D 

^?Rt3-*/V3j?^ b^r^^O t°^7^/y(8.13 g, 42.3 mmol) *5 J: tf&V&lfc 
(1.00 mL, 12.0 mmol) -griP Iltl H#B3»#Lfc„ WWUfcH#:«rit»U 

V=^«^^7;w^y V(10.6 g, 94%)£#fc e 

(7. 76 g, 29. 2. mmol) £ o n ^ * y (40 mL) iC^fi? Lfc 0 £ fcT y 5? > 

(11.3 mL, 140 nnnoDjS^U^kV^p^/V^D JJ K(14.4 mL, 117 mmol) %MtLs 
T*l 2«»#Lfc 0 SJS?SK:«Sfti^lbK3lW- b y ^AtK^^Px.. b 

jyyv tv^-x/K5o mD ^p^l, mmm* 1 #w»#ui» ufc c itJRLfc 

^ H B a ^^y^ , CItV^^-x/^T^#Lfem^ Sl^b-g-* 3 a (9. 70 g, 

77»Sr»fc 0 

! H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 2.67 
(m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
(br s, 1H) 

##094 {{bit® 4 a) 

##^j3t?#btl/fc^t»3 a (1.50 g, 3.46 mmol) Stx hyfc Kn 7 7^(10 
mL)K:?§#Lfc. i©»0tMLfc^ ^y^W;^;-!)AtK!) 

0. 9 3mo 1 /L^^r-9-^^(12.5 mL, 11.6 mmoD^Pxi, 2. 5^OT#b 
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;V= 9 / 1 ) fcTHHttU *»fb^* 4 a (1. 49 g, 100%) £#fc 0 
AP-MS (m/z) : 404 (M~-l) 
##085 (fls^fe 5 a) 

4 T*# tl/fc^-g-^ 4 a (1. 00 g, 2. 47 mmol) n d y. ^ V (50 mL) 

KmmistCo r^CZ^o^t 1 !) ^=^A(2.94 g, 7.81 mmol) £}JP';U ^ 

U Wm4k&y>)5 a (517 mg, 52%) £#7t 0 
- #%#|6 (jb^fe 6 a) 

iKXitb^lfcf^^ 5 a (66. 5 mg, 0. 165 mmol) %1, 2-^^aox^y(5 
mQKmffilstCo r<D^lC@^(0.0587 mL, 1.03 mmol), V^jVT 5^(0.0886 
mL, 0.855 mmol) *3 <tt/ h ]) T± h*isfcmikfcVmi~ hV (175 mg, 0.824 
mmol)£jl[I»x., ^fi-Cl 2^TO#Lfc„ S^KlffifP^K**^ h V !>^tK 

^oomD^px., Bfflfcac^-eaaufc. *aw«ri»Biwt^by 

100/10/1) fc-CHBRU |£SB{b£fc6 a (47.4 mg, 62%) &#fc„ 
AP-MS (m/z) : 461 QT+1) 
##08 7 7 a) 

Xgl 

2-75/7t h 7 *y ^^(1.00 g, 5.85 mmol) *i>? tin y*V(50 mL) 
1^1 U M ^.f-JVT $ > (2. 50 mL, 17. 9 mmol) £APx., MT? 1 0 L 
fc o £/£$£0 c C£i££PLfc:^ ^bpx^^v*=^p!I K(0.92 mL, 8.80 
mmoD^Px., M-C15«#Lfc 0 Mfc2mo 1 /LiSifeSriP^ ^ 

IW- h y 7At^iL, »jKSr«BE«*L/t. attlcBHU^^i: n-^Mfl'© 
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m&mH*tox.Xt&&teU 2- (t?=:/U*/mwl'7$ J) T± Y 7^7 ^(0.42 

g, Z2%)%mc 0 

IS2 

±|BT-#bHfc2- (fc^/V^A'/lwKr^/) T-fe b 7^/^(0.32 g, 1.42 
mmol) £ 5 #/W^ M(0. 27 g, 2. 13 mmol) ? / -/U(20 mL) tC*g 

Lfc 0 r (ommKmrnm. ( 2 at) ^jd*., tat 3 $nst# uyt 0 Kj&m&mn u 
mmmm^JK mmmtfrmi- v v $&*.®mzto7LX$rmvtc 0 ^mm*f& 

^=l/l)fcxnMls. 2- (t?=W*;V*=/W75 y) T-feh7^/>=^ 
-fe^#/W^/y(0. 25 g, 58%)£#7U " 

/^/y(0. 25 g, 0. 83 mmol) %T± h V(10 mL) fci^filU f U i^XO. 34 mL, 4. 17 
mmolh tV?c!-f;l^D U K(0.31mL, 2. 50 mmol) ^JP XL, Ml? 30 Mit#Lfc 0 

(0. 16 mL, 1. 66 mmol) £#PX., £ b IC^T* 3 0 P£ « Lfc„ ^ 
j£$cfc*RtU M^S*^^ 2mo 1 /L^^P^T^L-fc 0 

t&?p«-^ h y * j±7k®Wixfo&vtc^ mxmsti- h v v&x&^u m&zm 

D"^= 1 / 1 ) U ^IS^-^ife 7 a (0. 10 g, 26%) £#fc„ 

J H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 13. 5, 

4.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 1H), 5.93 (br d, 

J = 9. 9 Hz, 1H), 6. 27 (br d, J = 16. 5 Hz, 1H), 6. 53 (br dd, J = 16. 4, 9. 6 Hz, 

1H), 7.27-7.34 (m, 5H), 8.06 (br s, 1H) 

AP-MS (m/z) : 466 (M+) 

#%#!8 Gfc-a-fe 8 a) 

7 X'&httfz.\\&m 7 a (0. 05 g, 0. 11 mmol) £T-fe h - h V M3 mL) lC 
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#M U 7 0 %^i-/UT ^ >&mfc(0. 10 mL) ^ 8 0 °CX 2 ^ffiUW Ufc e 

J -/V= 10/1) Tit i£ U ^fB-fk-a-fe 8 a (0. 01 g, 26%) <£r#fc 0 
'H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 2.63 
(quin, J = 7. 0 Hz, 2H), 2. 73 (br q, J = 6. 3 Hz, 1H), 2. 84 (br q, J = 6. 2 Hz, 
1H), 3. 18 (br t, J = 6. 6 Hz, 2H), 4. 02 (d, J = 13. 2 Hz, 1H), 4. 58 (d, J = 13. 2 
Hz, 1H), 5.85 (br s, _1H), 7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS _(m/z) : 512 (M*+l) 

9 (it&m 9 a ) 
Xgl .. 

##M1C0X@2 tmmz^X, f^ri/^ny^y ^(0.588 g, 

2.85 nanoD^oi^^-fe 5* /W-^i/F (0.260 g, 2.85 mmol)/^ 4-%/^* h 

^fn7x7 >-=eM-fe (0.700 g, 8890£#fc o 

/i/ = ftt^;WVy N fcV^Ct-f/l^n !) K(0. 549 mL, 4. 45 ramol)*5 itft" 
!)i/y (0.431 mL, 5.34 mmol)^b> UW.it^9 a (318 mg, 64%)£#fc 0 
*H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 1H), 
2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H) 

1 0 (ik-frm 10a) 
MkW^f- h y * ^ (2. 68 g, 66. 9 mmol) £tR (2 mL) Kf£M U fc^X 1 , 4 - i? 
(4 mL) *M*-Xffi.W U § fc##0B 9 X ; # bftfeflfrfrtt 9 a (9. 65 g, 
22.3 mmol) »^fc 0 5l$M£8&*CKJ&Lfc&, 1 m o 1 /L&BK20 mL)*5 £tf 

7K(30mL)»^ «fWbfce&«rft«ril*Ufc. #6»Kfcefi»ft«r** 5>fc^ 
y^D t°/^-X/V-C?fc# LfcJK fcfeEEftjftU aiB^b^ft 1 0 a (9. 18 g, 95%) 



50 



WO 2004/111023 PCT/JP2004/008374 

*HNMR (270 MHz, CDCI3) 5 (ppm) 1.29 (s, 9H), 1.32 (s, 9H) , 1.65-1.75 (m, 1H), 
2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 7.92 
(br s, 1H) 

1 {fc&m 11a) 

1 0 ■V&btltcikG-VQ 10a (4. 44 g, 10. 2 mmol) * t e r t -~? Z J — 

/K100 mD imm u so xxzim r. <otm^. h v =7^7 $ > a. 4 bl, 

10.2 mmol) N 7i?fk^7i^*^* J? M2. 2 mL, 10. 2 mmol) Mx., IrISS*? 
9B#H^#Lfc 0 8JEE.TW6U zK(100mL)£Anx., SHfc=-?vK300 mL) "e*ftttJ b 

fco h y ^tk^(5o mD -ctfe&u «i*WMW-b_y ^-e 

*^:V»»^^=3yi)fcTffWRU «Bfl5-fr»l 1 a (1.91 g, 3.78 mmol) 

J H NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.29 (s, 9H), 1.31 (s, 9H), 1.45 (s, 9H), 
1.47-1.54 (m, 1H), 1.91-2.04 (m, 1H), 2.17-2.31 (m, 1H), 3.07-3.34 (m, 3H), 
4.57-4.69 (m, 1H), 7.19-7.38 (m, 5H), 7.89 (s, 1H) 
AP-MS (m/z) : 505 (MM) 

1 2 (it^m 12a) 
1 1 X^hi^tc^^l 11a (1. 91 g, 3. 78 mmol) £ 4 m o 1 /L&fcTK 
m~ * * J —Mgfc. (50 mL) \mM U 3 O #|BHM! Lfc. 

Us ^IB-fbS^l 2 a (1.43 g, 3.24 mnol) $r&gfett& LT#fc 0 
! H NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.27 (s, 9H), 1.31 (s, 9H), 1.68-1.86 (m, 1H), 
1.05-2.22 (m, 1H), 2.41-2.55 (m, 1H), 2.98-3.11 (m, 2H), 3.21-3.36 (m, 1H), 
7.17-7.35 (m, 3H), 7.39-7.46 (m, 2H), 8.02 (s, 1H), 8.33-8.50 (m, 3H) 
AP-MS (m/z) : 405 (MM) 
###J 1 3 (it&m 13a) 
Igl 

N-ter t -7 Y^i/JJ S^tf-^- & ~7 7 ~^(U.82 g, 78.32 mmol), 7 
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rcn/V#ny^(H.46g, 94.00mmol) N ^/^yi/^A (II) (L05g, 4. 68 mmol) 
jeitJ^h y 7rc^;^^^^y(2.88g, 11. 0 mmol) %T b V t Ko77^ (300 raL) 
\ZL&M U 7R (3. 52 mL, 196 mmol) & <fc U b V * 9vVgf »7fc#l (23. 8 mL, 117 mmol) 

zmx., 60^1 6\%mnwhtc 0 H^^ffiT^bfc^ mmzis})*? 

(tei t--f b ^r^/V^/KT 5 7 ) 7"n f^cn y V(9. 59 g, 49%) 

±fBT'#^tbfc3- (t e r t -Z? b frtf-^T 5 J ) ^oWx/y 

(9.59 g, 38.5 mmoD^ry ^y-/Kl00 mL)-** £1)^(25 mL) om&M&^Ml^ 
^± * $;W**J Klli(7. 36 g, 57. 7 mmol) ttx., - 4 0 'CT' 3 B#M# Lfc„ 
SbK^ ^-fe5#/W<i?.K^ir(3.51 g, 27.5 mmol) £#P XL, ^-C4B#^Jf- 
#Lfc 0 M^iflET^ttfci, Tk^PxL. «3i^-C-ttttJUfc 0 «J1& 

^fp^b^- h v tJ»*m#tx*tt,&u m^mm-r b y ^^^\,tzM, mmzm 

B^htc 0 nm*W*v*?^{2W mL)(^?U O t CT*t°y^>'(10.2 mL, 
126 mmol)*Dj:t^tV^ci^7W^a y K(12.9 mL, 105 mmol) ^Px., 1 9 B#F*3 

»Lfc„ 0°C-Cfy ^>-(10.2 mL, 126 mmol)io<}:t^tV<o^/V> p y 

K(12.9mL, 105 mmol) £;&Pxl n Ilt2 3 B#Ff3iS#Lfc^ Tk&APX-, ^pp* 
;W>l?ttfflLfc 0 1 mo 1 /Li£@^ &fPj^$?7kSt^ h y ^A7R^43J: 

^fpmk^- n y * ^TK^T^^ufc^, y *A-ci£*tu ^ 

fc£ «? % ^fEte^ 1 3 a (9. 28 g, 90%) £fffc 0 
AP-MS (m/z) : 491 (MM) 
###1 1 4 14a) 

1 3 -C# btltc{k&® 1 3 a (6. 00 g, 12. 2 mmol) £ p P ^ * ^ (30 
mL) U ^ <nmtK. b y 7;W"P @^ (60 mL) SrJP x., MX' 2 O U 

fc e £«&^JET^bfc^ ^^tK*^" h y ^ AtK^^Pxl, * p p* 
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W-S/ aW^itit), fc<£$ 1 4 a (4. 49 g, 94%) £#fc 0 

'HNMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.43 (m, 1H), 2.82 

On, 1H), 3.12-3.43 (m, 2H), 7.17-7.46 (m, 5H) 

AP-MS (m/z) : 391(M+1) + 

1 5 (ft&m 15a) 
N, y-T$y&&<DmmM0.85S g, 5. 12mnol), 1-fcKo 

^V^V/ h V T/-^ • 1tR?P^ (0.823 g, 5.37 mmol)*3it^l - [3- (^ 
T'A'T 5 7 ) T'nfcVU] - 3 -ac^*/V#^ 5 K (0.715 mL, 4.67mmol) SrN 
, N-^f^AT? K(40 nQfc*#U O.ttl 5^«lfcf , 
W14 -C#bHfcfk^ 14a (1. 00 g, 2. 56 mmol) SriP^.^ 1 5 . 5 Wm 

, mmzmBgizLtco mm^mm^^bw^u ^mt^mi 5 a (0.980 

g, 98%) £#fc„ 

AP-MS (m/z) : 504 (iT+l) 

mmmi mi d 

2 8 6.8 g*5£lft5#SIB&6 Og»U ^tltt Kndr>>7°n tfVH^P 
^$^c^ N S^LtTra^i-t-^o rtof7!i^^^>)Al. 2 
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it&VOl 2 0 mg 

%m 14 3. 4 mg 

rn^mmn 30 m g 

t Ko v-ya f/V-fe/vn — * 6 mg 

^-gg-v^iX^A 0.6 m g 

2 0 0 mg 
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if * <d ft m 

i . -jK ( i ) 

*W \\ ,R* 

(i) 

7!)-/K g&*>L<tt#g&tf>&3*^ ~C (=W) R 6 K^, Wteg£M 

g&*> L< «M©®I7;^^;k ff*M> U< tt«©iH7/^=/v, g 
&VL<tt#g&o^aT7V3vK 1IiM>b<H2iMIifc©T!J->K gm*>L< 
tt#e&©«*gUk — NR 7 R 8 (Stf* R 7 joJ;t^R 8 «l^-*fc(iM^oT, 

g&t> L< tt»©»7;^=/v, g&t L< tt^Wlft©^^ t»7^ 

/v, g&t> u< fi^*m^T v -/v^tntm^h t < tt*«ft©ii*ataiSr*i- 

HSSSr^fifci-«), -OR 9 (SS'K R 9 teg&kb<te^g&<7>»7/V^/K 
g&t> L< li^fil©ii»7^^K Ilt)t<li»(tt7/^=;K g 

L<tt#*&©**aU£&*-f-) £fcte-SR 10 R 10 ^IB<^R 9 tl^a 
-CfeS) — NR 1 l R 1 2 R ll *5i^R 12 OT-*fc«^oT, 
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/K g&t> L< te#g&©T y g&k l< tt#g&©«m§IS£fcte - co 
R 1 3 D*(K R 13 f*7k«?\ aU<««tt7;^/K g&*> L.< 
te#g&©MT/w>r=/K ftt)l<H:»©ffl7;^=;K g&t> L< He 
#®&<af* B7^, g&^ b< te^gtfc^T y -/K ©&t> U< te#g&© 
mcfltaE. -nr 7A r 8a (5£*K R 7A *5<fct;R 8A i*, ^tt^StilBOR 7 *3i^ 
R a kmmX»hZ>), -OR 9A R 9A {iBUE»R 9 i^-Cfc5) £fcte-S 

R 10A (5fc«f» % R 10A «BUlB©R 9 tH^feS) Sr*r] £fcte-S0 2 
R 14 (5£<K R 14 «fil5(DR 9 tilI^fc5) Sr*1-d\ £fcteR x £R 

tt#Wfc©iK»77l':¥ =/K g&k b < tmW&Ois* * T/l^/K g&fc L < tt 

R 6 as-*SfcfcoT- (CR 15A R 15B ) ml ~Q- (CR 1SC R 15D ) m2 - 

1 *5 i m 2 ttP— * fc tt&fc o T 0 ~ 4 ©fiBBcSr^^x m 1 i m 2 telHB$ fc 0 
tteftb-f, R 15 \ R 15I \ R 15C *5iTj?R 15D }4|H-^fc»^oT, tK^M^ 
AD^y, g&t>L< tt^fi<Dta7;i'^;K -OR 16 R 16 tt7k*M 
^ g&t> L< l^tio||i7;^;K g&fc b< t±^«^oiS3RT^=/K 

&kL< Ii^tt07y-;K g&fcL<te#g&£>mifgl£, -CONR 7B 
R 8 B (5£tK R 7B *5iTj?R 8B «, -?:^mHfi|BOR 7 *5«}:t^R 8 t^-efo§), 
-S0 2 NR 7C R 8C (sStfu R 7C *3J:Tj?R 8c tt- : e:^mBlIIEcOR 7 ^<J:TjtR 8 iP 
HT*fc5) Ifcli-COR 17 R 17 »tK*1S^ S» L < fi#»&<0te 

&T/v*/K g&fc Kli*fJftolSil7;v^=/K g&t> b< te#g&e>jg;0T 

/Vdf=/K lH^L<tt»©^ti7/^/K g&k b< fiilH©7 y ' ft* 
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*fctt«t>L<tt#S&©«*S£&&1-) Sr^-fL -NR 18 R 19 D£<K 

=/K L< ti^fflfeoi'* arm L< tt*fjft©7 y -A\ B 
*tU<tt*11«lO**a^ -COR 20 (at*, R 20 ft7K*m^v g&*>L< 

t> l < tt»©7 y -/ua-*^ 7^ y, em^ t < - 

-C0 2 R 22 R 22 «MI30R 17 ^P^X-fc?>) 3;7cteR 15A £ 

R 15B ^U<«R 15C i:R 15D ^-^^^oi:^Ji^^L, mlifc(±m2i« 

2&±©SB»re*>5fcg\ Jtaveft©R l6 \ R l5 \ R 15c *5i^R 15D «P--C 
^oWt)J:<, ^i-5^fco©^M^fcJg^i-5R 16A . R 15B , 

fijfcSflS^fcMi-C (=W A ) R 6A (^t> v W A 43«fct/R 6A W: ; etumtulB©W 
^J;^R 6 i^r-fe5) tctcU R 1 ****, R 2 :fcJ:tfR 3 #T-fe?vK 

ft 6> tfte R 5 # 7 a 5 £ t > R 4 »tK^*5 i ?vv-mfc v > > T*^ $ ft 

m&<D*s? n t^^/k g&*> l < tt#s&©^*ats£ u < 

©T y -/W-CSfcSjK £fcteR 4 tR 5 rt^ot 

- (CR 15A R 16B ) ml -Q- (CR 15C R 15D ) m2 - (5£«K R 1S \ R 15 \ 
R 15 <\ R l5D , ml, m233J:^QW:-tft-etlfrBBiPl*|-C*)<5) fc&Ht*© 
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6. R 4 ^^t ) U<^gm^>MT;W^Vt?&SI»*(D^IS^l~5lI(DV^ 

7 . R 4 ^tt&MT;v=^-efe5ff fo^ffil 1~5 *©^?*w&»K:ie**>^ 

8. R 4 £R s tfS-£t^&oT 

- (CR. 15A R 15B ) ml -Q- (CR 15C R 15D ) m2 - R 16 \ R 15B > 

R 15( \ R 1 5D > ml, m2^J;tJ«Qtt-ttb-etua«fffifcPI«t?ife5) © 

^hb i *XfsM<j>?-T*S7'/ y 1 KSi^^fctt-tona^WKff 

9. R 4 bR 5 fr-mfc%oX- (CH 2 ) ml ~Q- (CH 2 ) (5$1\ ml, 
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11. R 1 fcttg&fc L < f4*jtife©<S»T;w^;u-Cfc 5»*©*5 

B*l~l 03S(DVN-fn^lB«©^T^T/y 1 -**VhH##*fctt: 

13. R a #-C (=W) R 6 (5^, WfcitfR 9 ^ ^mtfUB^itfe 

S) t?fcS»*©<6HIR i ~ i 23fi©v>i*n*^IBtt(0^7^7^ y y- 1 
1 4 . R 6 #g&k b < tt#*&0l&iK7/i"*7K L < te#m&tf5i£i&7 

P7/^;K'fc5i*oWi 3msM(D^T^ryv y- l Kfli* 
1 5. R 6 «0T/W^T*fe5ft*^«5iami 3TOttO^T^7^y 1 
1 6 . W*s®*JDR--=Ft?*)Sfflt*©te6BIS 13-1 5«©vvf fr\iCjB&<D'?T i?T 

v v y- 1 mij^fett^oiia^WKifF^stisttu 

1 7. R 1 i:R 2 ^iS|^i-^^IIi L a;-^^oTgm i bb<»gmo^m 

m&^m-r^m^mmni-i omo^-rti^B^f-r^r^v y- 1 

18. R 3 /5S-C (=W A ) R 6A OS*, W A *5£tfR 6A f±, ^tb^tbmflE Pitt 

-?b%m$.<Dmwm 1 ~ 1 7 wv^tb^^iB^o^-T^T/y ^- 1 - 

1 9 . R 6A #gglt> U< li^it©lSI7;v^/v, g&fc U< fi^gm^tei^ 

* o 77v^t? *> zm^mmm 1 8 siaso^r wpy-i- k» 

2 0. R 6A «^7;V=ar^-e$?§ff*^H^l 8«|a|fc©^T5?T*/y i^- 
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2 2. f*;fco^igsg 1 - 2 i^^v^tb^fciBtto^r^r^y y-i 

K0t$#$ felt *-©*«¥WtefF*3 JiSfiSr^nS*^ i LT-^fr-f S ISKS. 

2 3. B»Jft<0*&ffl5fc 1 ~ 2 l^OVN-ftb^raifeO^T^T^/y V-l-*^ 

i/W-5N-77^^ (Eg 5) PIS#J 0 

2 4. ||*©Wl~2 l^<DV^^t|Bm^T^Ti/y V-l-^v- 
2 5 . f*:£o$&B^ i~2i r&<D\^ihfr\z.WM.o = 5-Ti?T-/ Vy-l -X*^ 

YiMft*. tc lit commute \m& &nz> *©*«i*sra-^i-« - £ «r*w* £ 1~ 

SMl^^VE g 5 Pt^fe, 

2 6. W^OtSfflSg 1 ~ 2 l^VN-ftb^lBife^T^T^y 1 -^v' 
2 7 . Mi^^VE g 5 |fi^©S!8£<0fci&<Dit*<B*6ffl& 1-21 ^Wl* 
2 8 . ^Cj3t1^JtD^(Ofcfe(D|f*^|ES^ 1-21 ^©V^^fclHttO^T 
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